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1.0 STUDY AREA 25, FORMER DOMESTIC. WASTEWATER TREATMENT PLANT (DWTPl 

This report contains information gathered as a result of site screening 
activities conducted at Study Area (SA) 25 (Figure 1). In March of 1997, after 
the review of site screening results, the Orlando Partnering Team (OPT) concluded 
that the site required no further action under the Installation Restoration 
program. However, the OPT also concluded that secondary standards exceedances 
for manganese in groundwater would require notification to future land users that 
use of the shallow groundwater as either a potable or irrigation water source 
might be objectionable for aesthetic reasons (odor, color). 

The following section includes a brief background summary for SA 25. Further 
details canbe found in the Site Screening Plan (ABB Environmental Services, Inc. 
[ABB-ES], 1995). 

1.1 SA 25, BACKGROUND AND CONDITIONS. Before the DWTP was shut down in 1987, 
it had a capacity of 1.35 million gallons per day (mgd) and had been in operation 
since the 1940s (Figure 1). The facility included a settling basin, several 
sludge beds, and two hyacinth ponds. The area now consists of a grassy field, 
portions of which have been used for vehicle storage. 

1.2 SA 25, INVESTIGATION SUMMARY. The investigation at SA 25 consis.ted of 
surface and subsurface soil sampling and monitoring well installation with 
groundwater sampling. Eight surface soil samples (from seven locations), five 
subsurface soil samples, and three'groundwater samples were submitted for full 
suite Contract Laboratory program target compound list (TCL) and target analyte 
list (TAL) analyses, in accordance with U.S. Environmental Protection Agency 
(USEPA) Level IV data quality objectives. 

A ground-penetrating radar (GPR) survey had also been planned to determine the 
location of former hyacinth ponds and a former settling basin. A field decision 
was made to eliminate the GPR survey because the locations for these former 
structures could be determined with aerial photographs. 

1.2.1 Surface Soil Sampling Of the five soil borings that were completed 
(25BOOl through 25B005), surface soil samples were collected at three locations 
within a former sludge bed (25B001, 25B004, and 25B005). Four additional surface 
soil samples were collected at surface soil locations 25B006 through 25B009, the 
site of two former hyacinth ponds. No positive flame ionization (FID) detector 
readings were observed during the surface soil sampling. 

1.2.2 Subsurface Soil Sampling Five soil borings were completed (25BOOlthrough 
25B005) during the investigation. The locations for these explorations were a 
former sludge bed (25B001, 25B004 and 25B005), a former settling basin (25B002), 
and a former hyacinth pond (25B003). Subsurface soil samples were collected from 
each of these soil borings at depths ranging from 2.5 to 8 feet below land 
surface (bls). A subsurface soil sample was collected from each of the three 
soil borings located within the former sludge beds from the interval immediately 
above the water.table (25B00102 [6 to 8 feet bls], 25B00402 [2.5 to 3 feet bls], 

'and 25B00502 [5 to 7 feet bls]). 

NTCESSKS25 
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t-? 
FID readings were observed in soil bo%ings,25B002 and 25B003 during the drilling 
operations. In soil boring 25B002, FID readings varied from 5 to 10 p'arts per 
million (ppm) in the depth range 6 to 12 feet bls. In soil boring 25B1003, FID 
detections from 15 to 25 ppm were noted. Subsurface soil samples from both soil 
borings were collected from a depth of 6 feet bls. 

1.2.3 Groundwater Monitorinp Well Installation and Sampling Three of the five 
soil borings (25BOOl through 25B003) were completed as monitoring wells (OLD-25- 
01 through OLD-25-03). The locations for the monitoring wells were a former 
sludge bed (25BOOl), a former settling basin (25B002), and a former hyacinth pond 
(25B003). Groundwater samples were collected from each of the three monitoring 
wells. The soil boring logs, monitoring well installation diagrams, and 
groundwater sample field data sheets are presented as Appendix A. 

1.3 SA 25, RESULTS. The results of site screening investigations at SA 25 are 
discussed below. Analytical results from the surface soil, subsurface soil, and 
groundwater collected from SA 25 are presented as Summary of Positive Detections 
Tables in Appendix B as Tables B-l through B-3. Exceedances of background or 
regulatory guidance concentrations (shaded on the Summary of Positive Detections 
Tables) are displayed in them-boxes near their respective explorations on 
Figure 2. Complete analytical results for soil and groundwater are presented in 
Appendix C as Tables C-l and C-2. 

1.3.1 Surface Soil Analytical Results Compounds detected in surface soil 
samples include volatile organics, semivolatile organics, pesticides and 
inorganics (Table B-l). Volatile organic detections consisting of methylene 
chloride appear to be artifacts of the sampling and/or laboratory analytical 
process. Semivolatile organic detections consist primarily ofbenzo(a)anthracen- 
e, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)pyrelene, benzo(k)fluor- 
anthene,-chrysene, fluoranthene, indeno(l,2,3-cd)pyrene, phenanthrene andpyrene. 
The residential risk-based concentration (RBC) for benzo(a)pyrene (88 micrograms 
per kilogram [pg/kg]) was exceeded in sample 25B00701. Pesticide detections 
include4,4-dichlorodiphenyldichloroethene (DDE),4,4-dichlorodiphenyltrichloro- 
ethane (DDT), alpha-chlordane, gamma-chlordane, dieldrin, heptachlor and 
heptachlor epoxide. The residential RBC and SCG for dieldrin was exceeded in two 
samples (25BOOlOl and 25B00801) at 75 and 240 pg/kg, respectively, compared with 
a residential RBC of 40 pg/kg and soil cleanup goal (SCG) of 70 pg/kg. 
Heptachlor epoxide was detected in 25B00501 at 97 pg/kg, exceeding the 
residential RBC of 70 pg/kg, but not the SCG of 100 ,og/kg. 

Leachability-based SCG values do not apply because no organic compounds were 
present in groundwater above Florida Department of Environmental Protection 
groundwater guidance (FDEPG) concentrations (see Subsection 1.3.3, below). 

1.3.2 Subsurface Soil Analytical Results Compounds detected in subsurface soil 
samples include volatile organics, semivolatile organics, pesticides and 
inorganics (Table B-2). Because-there is no groundwater contamination, leaching 
SCGs do not apply to the comparison discussedbelow. Volatile organic detections 
of 2-butanone, acetone, and carbon disulfide appear to be artifacts of the 
sampling and/or laboratory analytical process and do not exceed their respective 
residential RBCs. Semivolatile organic compounds detected at location 25B00402 

\ 
include an,thracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, 
benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene, fluoranthene, indeno- 
(1,2,3-cd)pyrene, phenanthrene and pyrene. Of the polynuclear aromatic hydro- 
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carbon compounds detected at 25B00402, benzo(a)pyrene and dibenz(a,h)anthracene 
exceed the corresponding residential RBCs. Pesticide detections include 4,4-DDE, 
4,4-DDT, alpha chlordane and gamma chlordane, but at concentrations below the 
respective RBCs. All inorganic detections do not exceed their respective 
residential RBCs, except for beryllium at 25B00301 (0.22 milligrams per kilogram 
[mg/kgJ) and 25B00402 (0.41 mg/kg), exceeding the residential RBC of 0.15 mg/kg. 

As with surface soils, leachability-based SCG values do not apply because no 
organic compounds were present in groundwater above FDEPG concentrations (see 
Subsection 1.3.3, below). 

1.3.3 Groundwater Analytical Results There are no organic detections in 
groundwater (Table B-3). The concentration of iron in well OLD-25-02 exceeds 
both the background screening and FDEPG secondary standard values. Manganese 
concentrations in wells OLD-25-02 and OLD-25-03 also exceed both the background 
screening and FDEPG secondary-standard. 

Because of OPT concerns regarding secondary standards exceedances for manganese, 
well OLD-25-03 was resampled on June 24, 1996, and submitted for analysis of TAL 
metals. The reported manganese concentration decreased in the resampling event 
from 3,530 to 662 micrograms per liter (pg/1). 

Secondary standards have been established for Class G-I and G-II aquifers by the 
State of Florida, largely along Federal guidelines, to ensure that groundwater 
meets at least minimum criteria for taste, odor, and color, and does no't pose a 
health risk. 

3. 
Based on records reviews and interviews, the site is the former location of a 
settling pond, several sludge drying beds, and two hyacinth ponds associatedwith 
a former DWTP. The secondary standard for iron was exceeded in well 013-25-02 
w330 pg/R versus a background screening concentration of 1,227 pg/a), and the 
secondary standard for manganese was exceeded in wells OLD-25-02 and OLD-25-03. 
In well OLD-25-03, the Florida secondary standard for manganese was exceeded by 
more than an order of magnitude in two rounds of sampling (3,530 [initial 
sampling] and 662 pg/R [resampling] versus a Florida secondary standard of 50 
/42/R) * However, other TAL metals in groundwater did not exceed screening 
criteria, suggesting that past site use may not have been a factor contributing 
to the observed exceedances. Surface and subsurface soil concentrations of these 

.analytes did not exceed regulatory criteria. 

Analytes exceeding Florida secondary standards should also be compared with RBCs 
for tapwater published by the USEPA, Region III. The tapwater g;uidance 
concentrations for iron and manganese are 11,000 and 840 pg/R, respectively. 
Groundwater parameters measured during sampling were within normal limits: pH 
varied from 6.2 to 6.9, temperature varied from 74.1to 77.0 degrees Fahrenheit, 
con.ductivity from 750 to 1,100 micromhos per centimeter, and turbidity from 1 to 
11 nephelometric turbidity units. During the resampling of well OLD-25-03, the 
pH was somewhat elevated with a value of 8. ABB-ES concludes that the iron 
concentrations that exceed secondary standards are likely naturally occurring and 
do not pose a risk to humanhealth or the environment. The presence of manganese 
at concentrations up to 10 times the secondary standard may be related to the 
former use of the site as a DWTP. However, ABB-ES concludes that the observed 
concentrations of these analytes do not pose a risk to human health or the 
environment. 

NTCESSRS25 
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1.4 SA 25. CONCLUSIONS AND RECOMMENDATIONS. Based on available information and - 
site screening data, it is concluded that site screening activities identified 
minimal soil contamination in the surface soil at SA 25. There are benzo(a)pyre- 
ne and dieldrin exceedances of residential SCGs or RBCs in surface soil in the 
western former hyacinth pond and the former sludge drying bed. Therefore, it is 
recommended that the western portions of SA 25 be restricted to industrial use 
in an area beginning at the southwest corner of the SA, extending north from that 
point along the western fence line to the northwest corner of the SA. The area 
would extend from that point east southeasterly along the fence line approximate- 
ly 210 feet to a point 10 feet east of the projection of the eastern margin of 
the sludge drying bed, from that point south to the drainage ditch north of 
Eighth Street, and from that point west to the beginning (Figure 2). However, 
future users of this property should be aware that the presence of iron and 
manganese at the measured concentrations may render the groundwater from the 
surficial aquifer objectionable as a potable or irrigation water source. ABB-ES 
recommends that SA 25 be made eligible for transfer and that the site be 
reclassified from 7/Grey to 4/Dark Green. 

The undersigned members of the Base Realignment and Closure team concur with the 
findings and recommendations of the preceding investigation. 

STUDY AREA 25 

Date 

U.S. Depkment &the Navy Date 
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APPENDIX A 

BORING LOGS, MONITORING WELL INSTALLATION DIAGRAMS, 
AND GROUNDWATER SAMPLE FIELD DATA SHEETS 
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Appendix B 
Table B-l. Summary of Positive Detections in Surface Soil Analytical Results 
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Appendix B 
Table B-1. Summary of Positive Detections in Surface Soil Analytical Results 

Study Area 25 

Naval Training Center, Orlando 
Orlando, FL 
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n.lc.-I I 11PI ’ AntID I I - ..- -I-- 

n--Al:..- n7l 

Chromium 

Cobalt 
a.%-____ 

I L.” , 

120,000,000 I I I 
-,.-On1 ) 82,000 n 1.9 B ,.I p I nonif I 

VJpper I L.“, , ..I 
Ad?1 I ND1 I 23.000nl I 610.000:, 

^C.. * I--.. 

--,--- 
7.7 290 

ND 4,700 4,700,OOO nl I 
1c Nn 3 1n 

lyllti31”III 

l.ldnganese . . - --. . -. 
I ““I t ..- . - -, - - 

IO.81 1 3701 I 1.800nt I 
I nnnEl I 311 

Potassium 
Selenium 
Silver 
Sodium 

“.“P 

I l I I I 
100 1 97.1 B I 11718 I 

..Y .,--- 

210 ND .‘-- l,OOO,( , I ! 
1.1 390 390nl 1 10.000 nl 1 I I I I I I 0.5415 1 I 

ND 390 390nl I 
ND ND , . ,---,--- , , -,---a- 
A0 A90 i 55Onl I 14.000 

t t 
1.5 B 

I ~io,ooo 
I i nnnnnnl I 1 .ooo.ooo 13.4 B 

In 2.8 B 2.1 B 1.6 B 2.3 B 1.6 B 
I 7.” .-- 

_-. I 4.61 1 23,OOOl 1 23,000 n( 1 610]000 n 2.9 B 1.3 B 1.3 B 35.9 1.5 B 



i 

Appendix B 
Table B-l. Summary of Positive Detections in Surface Soil Analytical Results ! 

Study Area 25 

DpP3for RBC 3 for 
11 Soil Industrial Soil 25800701 25800801 25800901 

Background I\“” 
Identifier Screening ’ SCG 2 Residenti; 

Sampling Date 
Feet bls 

1 5m95 1 5l2l95 ( 5l2l95 
1 I 1 I 1 

Volatile Organ@ uglkg 

Naval Training Center, Orlando 
Orlando, FL 

P-Butanone 
Acetone 

1 2,200,OOOl ~47,000,OOO nl ~1,000,000,000 n 

Carbon disulfide 
260,OOOl 1 7,800,OOO nl 1 ~OO.OOO.OOO n 

Methylene chloride 
5,2001 7,800,OOO n 200~000~000 n 

16,0001 85,000 c 760,000 c 

SemlJolatile Organlcs, uglkg 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene Benzo(g,h,i)perylene 

200,000,000 
1,400 

100 

1 

23,000,OOO n 610,000,000 n 
88Oc 7,800 c 290 J 

88c 780 c ':,:+240 J I :>. 

I I,4001 1 7,800 14,0001 88Ocj ( 1 2,300,OOO nl I cl 1 260/J 
61,000,000 nJ I 19015 

J 
Benzo(k)fluoranthene 14,000 

8,800 
c 

78,000 
, c 

260 - , ! 

bis(2-Ethylhexyl)phthalate 48,000 46,000 c 410,000 c 

Chrysene 140,000 88,000 c 780,000 c 310 J 

5J Tl 

PesticldeslPCBs, uglkg 
4,4’-DDD 4.5001 I 2.700 cl 24.000 cl I I II I 

Heptachlor 
Heptachlor epoxide 

““V 4,4vu c 34 1.3 J 

200 14oc 1,300 c 
100 7oc 630~ 

i 

Page3of5 
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Appendix B 
Table B-l ~ Summary of Positive Detections in Surface Soil Analytical Results 

Study Area 25 

Naval Training Center, Orlando 
Orlando, FL 

cs, mgrKg I I I I I I -- --- I -- ^^^ I I I n#.rnl I - ---I 

Lopper 
1_-- 

3 

1. nnn,I I 
I 

I I 

t I 

1 ,uuu,uuu~ 1 I I 110 B 
, I 
---I 

A#-.rrnn-I I 

390nl I 
lo,vov I I 

lU,UUU~ ) 
c 

. --̂  -701 1 1 ,ooo,ooo ( ( 6.2 B 
I I 

--I 
41nnn,l I =9B --t--e 28 0.96 B 

I I L-Y,“““, , -.9,-v” a., ( - . -, - - - .._i B 5.6 1.1 B -.. .- I 



Appendix B 
Table B-l. Summary of Positive Detections in Surface Soil Analytical Results 

Study Area 25 

Naval Training Center, Orlando 
Orlando, FL 

INOTES: I 

’ The background screening value is twice the average of detected concentrations for inorganic analytes. 
’ SCG = Soil Cleanup Goals for Florida (Florida Department of Environmental Protection memorandum, September 29, 1995). 
Values indicated are from a residential scenario. Chromium values are for Chromium VI. 

’ RBC = Risk-Based Concentration Table, USEPA Region III, March 1997. RBC for chromium is based on chromium VI. RBC for lead is 
not available, value is Interim Guidance on Establishing Soil Lead Cleanup Levels at SuperfUnd Sites (OSWER directive 9355-4-12). For essential 
nutrients (calcium, magnesium, potassium, and sodium) screening values were derived based on recommended daily allowances (RDAs). 
RBC for benzo(g,h,i)perylene and phenanthrene are not available, value is based on pyrene. 
RBC for alpha and gamma-chlordane are based on chlordane. 

n = noncarcinogenic pathway 
ND = Not determined. 

c = carcinogenic pathway 
bls = below land surface 

D = Indicates value was determined during a diluted reanalysis. 
C = identification confirmed by gas chromatography/mass spectroscopy 
N = Indicates presumptive evidence of the compound. 
PCB = polychlorinated biphenyl. 
DDD = dichlorodiphenyldichloroethane. 
mg/kg = milligrams per kilogram. 
OSWER = O&X of Solid Waste and Emergency Response. 

ug/kg = micrograms per kilogram. 

J = Reported concentration is an estimated quantity. 
DDE = dichlorodiphenyldichloroetbene. 
DDT = dichlorodiphenyltrichloroethane. 
USEPA = U.S. Environmental Protection Agency. 

B = Reported concentration is between the instrument detection limit (IDL) and Contract Required Detection Limit (CRDL). 

Bold/shaded values indicate exceedance of regulatory guidance and background. 
All inorganics results expressed in milligrams per kilogram (mg/kg) soil dry weight; organics in micrograms per kilogram (ug/kg) soil dry weight. 
Blank space indicates analyte/compound was not detected at the reporting limit. 

P-25SXLS 
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Appendix B 
Table B-2. Summary of Positive Detections in Subsurface Soil Analytical Results 

Study Area 25 

Naval Training Center, Orlando 
Orlando, FL 

RBC J for RBC * for 
Identifier Background ’ SCG * Residential Soil Industrial Soil 25800102 25BOG- - --____. ---__ .__ - ______ - 

Sampling Date 519195 WI 0195 5/I o/95 5/l o/95 5/l o/95 
Feet bls 6 6 6 2.5 5 

Volatile Organics, uglkg 
P-Butanone ND 47,000,OOO n I ,OOO,OOO,OOO n 12 J 
Acetone ND 7,800,OOO n 200,000,000 n 39 24 110 
Carbon disulfide ND 7,800,OOO n 200,000,000 n 3J 
Methylene chloride ND 85,000 c 760,000 c 

Semivolatile Organics, uglkg 
Anthracene ND 23,000,OOO n 610,000,000 n 120 J 
Benzo(a)anthracene ND 880 c 7,800 c 480 
Benzo(a)pyrene ND 88 c 780 c ‘::. ,. 250 J ,‘, 
Benzo(b)ftuoranthene ND 880 c 7,800 c 520 
Benzo(g,h,i)perylene ND 2,300,OOO n 61 ,OOO,OOO n 
Benzo(k)fluoranthene ND 8,800 c 78,000 c 330 J 

bis(2-Ethylhexyhphthalate ND 46,000 c 410,000 c 

Chrysene ND 88,000 c 780,000 c 560 
Dibenz(a,h)anthracene ND 88 c 780 c r-;;:‘.:.I10 J,,’ 
Fluoranthene ND 3,100,OOO n 82,000,OOO n 760 
Indeno(l,2,3cd)pyrene ND 880 c 7,800 c 220 J 
Phenanthrene ND 2,300,OOO n 61 ,OOO,OOO n 530 
Pyrene ND 2,300,OOO n 61 ,OOO,OOO n 480 

PesticideslPCBs, uglkg 
4,4’-DDD ND 2,700 c 24,000 c 860 D 
4$-DDE ND 1,900 c 17,000 c 300 D 3 NJ 
4,4’-DDT ND 1,900 c 17,000 c 470 D II 
Aldrin ND 38 c 34oc 3.5 J 
alpha-Chlordane ND 490 c 4,400 c 82 DJ 33 J 

.Dieldrin I I ND, , 4oc, I 360~8 , I 3 I I I I 8 I I . 
gammaGhlordane 
Heotnchlor ---r---... 

Heptachlor epoxide 

I 

ND 490 c 4,400 c 92 DJ 35 
ND 14oc 1,300 c 9.4 
ND 70 c 630 c 6.9 

Page 1 of3 
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Appendix B 
Table B-2. Summary of Positive Detections in Subsurface Soil Analytical Results 

Study Area 25 

Naval Training Center, Orlando 
Orlando, FL 

“.“I I ..- . . . 
.,--A..-. I n4c.I I ranI I 39nl I 

I 
. . 

I 
,.- --. . . .-I--- l 

e--l:..- 3lJ”1”lll I 
unl I.“, I 

unl I 4 nnnn I.Y, , ~,vvv,Joo I ,ooo,ooo 27.7 B 
Vanadium 5.9) ND1 1 550 n 14,000 n 5.2 B 6.2 B 2.4 B 
Zinc ,000 n 610,000 n 0.55 B IB 2.5 B 1 0.661 ND1 1 23, 

25.7/J ( 8.8[J 
&;f)Al[B-jI 0.141J 

I 

31918 1 13916 

I 1 



Appendix B 
Table B-2. Summary of Positive Detections in Subsurface Soil Analytical Results 

Study Area 25 

Naval Training Center, Orlando 
Orlando, FL 

YOTES: 

The background screening value is twice the average of detected concentrations for inorganic anaiytes. 
SCG = Soil Cleanup Goals for Florida (Florida Department of Environmental Protection memorandum, September 29, 1995). 
Values indicated are from a residential scenario. Inorganic SCGs for subsurface soils have not been determined (ND). For organic compounds, 
SCGs are not applicable because there is no associated exceedance of groundwater guidance concentrations for the compound. 
RBC = Risk-Based Concentration Table, USEPA Region III, March 1997, R.L. Smith. RBC for chromium is based on chromium VI. RBC for lead is 
not available, value is Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites (OSWER directive 9355412). For essential 
nutrients (calcium, magnesium, potassium, and sodium) screening values were derived based on recommended daily allowances (RDAs). 
RBC for benzo(g,h,i)perylene and phenanrhrene are not available, value is based on pyrene. 
RBC for alpha and gamma-chlordane are based on chlordane. 

= noncarcinogenic pathway 
ID = Not determined. 
1 = Indicates value was determined during a diluted reanalysis. 
i = Indicates presumptive evidence of the presence of the compound. 
‘CB = polychlorinated biphenyl. 
)DD = dichlorodiphenyldichloroethane. 
tg/kg = milligrams per kilogram. 
)SWER= Office of Solid Waste and Emergency Response. 

c = carcinogenic pathway 
bls = below land surface 
@kg = micrograms per kilogram. 
J = Reported concentration is an estimated quantity. 
DDE = dichlorodiphenyldichloroethene. 
DDT = dichlorodiphenyltrichloroethane. 
USEPA = U.S. Environmental Protection Agency. 

I = Reported concentration is between the instrument detection limit (IDL) and Contract Required Detection Limit (CRDL). 

lold/shaded values indicate exceedance of regulatory guidance and background. 
iI1 inorganics results expressed in milligrams per kilogram (mg/kg) soil dry weight; organics in micrograms per kilogram (t&kg) soil dry weight. 
hank space indicates analyte/compound was not detected at the reporting limit. 

Page3013 
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Appendix B 
Table B-3. Summary of Positive Detections in Groundwater Analytical Results 

Study Area 25 

Naval Training Center, Orlando 
Orlando, FL 

Well ID OLD-2501 OLD-25-02 OLD-2503 

Background ’ Primary RBC2 for Tap 
Identifier Screening FDEPG FEDMCL Water 25GOOlOl 25GOO201 25GOO301 25600302 25H00302 

Sampling Date 5/l 8195 5/l 8195 5/18/95 6124196 6124196 
I I I I I I I I I 

Pageld 
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Appendix B 
Table B-3. Summary of Positive Detections in Groundwater Analytical Results 

Study Area 25 

Naval Training Center, Orlando 
Orlando, FL 

Groundwater background screening value is twice the average of detected concentrations for inorganic analytes. 
!‘RBC = Risk-Based Concentration Table, USEPA Region III, March 1997, R.L. Smith. RBC for chromium is based on chromium VI. 
For essential nutrients (calcium, magnesium, potassium) screening values were derived based on recommended daily allowances (RDAs). 

’ Secondary Standard. 

’ Systemic Toxicant 
’ Primary Standard 
’ VaIue shown is for total chromium compounds. 

‘Value is preliminary action level. 
’ Value shown is for Chromium VI. Value for Chromium III is 37,000 n. 

n = noncarcinogenic effects 
c = carcinogenic effects. 
ND = Not determined. 

NA = Not analyzed. 
ID = identifier. 
USEPA = U.S. Environmental Protection Agency. 
FDEPG = Florida Department of Environmental Protection, Groundwater Guidance Concentrations, June 1994. 
FEDMCL= Federal Maximum Contaminant Levels, Primary Drinking Water Regulations and Health Advisories, October 1996. 

,B = Reported concentration is between the instrument detection limit (IDL) and the contract required detection limit (CRDL). 
J = Reported concentration is an estimated quantity. 

‘0 = unfiltered water sample. 
,H = filtered water sample. 
ug/l = micrograms per liter. 

lmg/l = miligrams per liter. 

iBold/shaded numbers indicate exceedance of groundwater guidance and background. 
‘Blank space indicates analytelcompound was not detected at the reporting limit. 



APPENDIX C 
/ 

SUMMARY OF ANALYTICAL RESULTS 

C-l 
c-2 

Summary of Soil Analytical Results 
Summary of Groundwater Analytical Results 



C-l 

SUMMARY OF SOIL ANALYTICAL RESULTS 



Appendix C 
Table C-l. Summary of Soil Analytical Results 

Study Area 25 

: Naval Training Center, Orlando 
Orlando, FL 

I Sample ID 25BOO101 25800102 25800201 25800301 25800401 25800401 D 7!iRm-iAn7 _. -_-__.-.- ----- .-- 
Lab ID G7544001 G7544001D G7544002 G7544002R G7544003 G7544004 G7468005 G7468006 G7544005 G7544005D 

Sampling Date g-May-95 g-May-95 g-May-95 g-May-95 IO-May-95 IO-May-95 2-May-95 2-May-95 1 O-May-95 1 O-May-95 
Volatile organics. ualka I I I I I I I I I I 
1 1 I-Trkhlr 

,_~..__, -_._._ I 

. , . , . . ..-... Jroethane 11 u NA 12 UR 12 UJ 12 u 12 u 11 u 11 u 11 u NA 
1 ,I ,2,2-Tetrachloroethane 11 u NA 12 UR 12 UJ 12 u 12 u 11 u 11 u 11 u NA 

11 u NA 12 UR 12 UJ 17 LI 17 II 11 II II II *i II NA 

12lu I 12ll.l I IIIU I IIIU I 
I 

11111 I NAI 1 

none 11/u 1 NAJ 1 lP[URl 121u 1 
IIIU I 

121u 1 
121LlR1 

12ju 1 
NAI I 12llJ.l I 17lU I 

IllU I IIIU 1 1215 
17111 I 

1 
11111 I 11111 I 11111 

NAI 
I NAl 

P-Butal 
2-Hexanone 
cl-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 

11 u 
.- -._ .-I-_ ( .-a- I .-I- I .a,- I ..I_ 5 . .IV I 1.r.1 . 

NA 12 UR Ii !IUJ 1 I 121u I I- I 12lu I I- I IllU I I I 
iili I 

IIIU I I I 
iii I 

lllll I 
I 

I I 
11 u NA 12 UR 12lu I 391 I 241 1 1;i- I 

NAi i I 
Nil I 

11 u NA 12 UR 121UJ I I-- I 12lu I I ! 12lu I I I lllll I 
I I I 

I I 11111 I 11111 I NAI 1 
11 u NA 12 UR 12jUJ 1 121; ( ;;I; 1 iI; 1 

;;,; , . .,- , NA, 
II/U 1 

11 u NA 12 UR 12lUJ 1 12lu I 12lu I IllU I IIIU I IIIU I NAI 
nethane ll(U I NAI 1 

I 
12(URI 12lU 1 

IIIU I 
12llJ 1 

NAI I 
12(lJ 1 

121UR1 12lU I 
IllU I 

17111 I 17111 
IlpJ 1 IllU 

I 
I NAI 

11111 I 11111 I 711 I NAi 

!llJJ i 12lu I 12lu I IIIU I IIIU I lllll I 
I 

NAI 1 

cis-1,3-Dichlf oropropene 
Dibromochloromethal le Ethylbenzene 

Methylene chloride 
Styrene 

1llU I NAI 1 121URj 121UJ 1 12lu I 12lu I 11/u I ll(U I 
I 

I IIIU I NAI I 121UR1 17111.1 I 17111 I 17111 I 
IIIU I NAI 

iii NA .- -.. .- -- .- - 11111 I .*- 14111 I ..- lflll I II” NAI 12 UR 12 UJ 12 u ;;;; 11 u 11 u 11 u ;; 

11 u NA 12 UR 12 u 12 u 12 u 11 u 11 u II u NA 
11 u NA 12 UR 12 UJ 12 u 12 u 11 u 11 u 11 u NA 

PageloflO 
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Appendix C 
Table C-l. Summary of Soil Analytical Results 

Study Area 25 

Naval Training Center, Orlando 
Orlando. FL 
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Appendix C 
Table C-l. Summary of Soil Analytical Results 

Study Area 25 

SamDIe ID 25BOOlOl 

Naval Training Center, Orlando 
Orlando, FL 

25800102 25800201 25800301 25BOO401 25800401 D 2!mmAo2 

Samdina C 

IBenzo(b)fluoranthene 

lBenzo(k)fluoranthene 

IDi-n-butvlohthalate 

IDimethvlohthalate 

iHexachlorocYclooentadiene I 44olu I NAI I 4OOlU I NAI I : 

Ilndenotl.2.3-cd)ovrene 

IN-Nitrosodiohenvlamine (1) I 44olu I NAI I 4oolu I NAI I : 

INitrobenzene 

Paga3oflO 
P25-1 .xLs 



Appendix C 
Table C-l. Summary of Soil Analytical Results 

Study Area 25 

Naval Training Center, Orlando 
Orlando, FL 

I- ~ I I 1 I II- I 
aarup,e I” Ld%JUlUl LDMUUlUL LJPVVL” I LJD”“.?” I zsuuu4u1 z3uuwu1 u LDDUWUL 

Lab ID G7544001 1675440010 G7544002 ( G7544002R G7544003 G7544004 G7468005 G7488008 G7544005 (G7544005D 
Sampling Date g-May-95 1 g-May-95 g-May-95 ( 9-May-95 1 O-May-95 1 O-May-95 2-May-95 2-May-95 1 O-May-95 ) 1 O-May-95 

Pesticides/r-- .. I I I 
PCES, uqlcg I I ! I I I I 1 -.I,- -- ..- _I.. I . ..I. I - - . . -- . . I 1 c...#-.l#-. 

JI ZLlUKj 
.%. . . -I.. 

1 ZLUlUKj 4up 1 -w(” / 

-- URI 821U 1 NAI 1 8OjU ( 821U ( 73 
. ..I AnIl: I ^^ . .- 

UJ I 4lUJ I NAl 1 9,v.J ( LUUlUK 

.,.I I 

IURI . .-, 4(U 1 NA( ( J.YIU OnI,, 1 I 1111 I 3.6 -- 

LLIUKl 4lU 1 

(UR( 2.1/u 1 2(u 1 1.8 

hlor 
cr,~uhlor epoxide 
ethoxvchlor 

2.2 u 11 UR 
1.7 J 11 UP 
22 IJ I 11UIlJKI LI1l.l 1 Nnl ( &“IU 1 ltl 

-.- . . . . . I 

AI~IIIIIIUIII L.IVV J DOLUpJ 1 Ntl, 1 ““J”,~ ( ~““Y,” , 1OLU I OJU JlJ” a4 I.tT 
Antimony 6.6 u 7Slll I NAI 1 6.91U 1 7iu I GA 

“. 1 
U 6.4 U 6.7 U NA *- - 

I I Arsenic 1.8 B NA 0. 7318 1 ii] 
I- I 

1 0.9518 / 0.4718 1 0.47 U 0.41 u 1.2 B NA 
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Appendix C 
Table C-l. Summary of Soil Analytical Results 

Study Area 25 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID 25BOOlOl 25800102 25800201 25B00301 25BOO401 25BOO4OlD 25800402 
Lab ID G7544001 IG7544001D G7544002 I G7544002R G7544003 G7544004 G7468005 G7488006 G7544005 1075440050 

I 4.31 I NAI 1 5.91 I NAI i 6.41 1 3.3lu I 2.51 I l.QiB I 101 I NAI 1 

Potassium 98.5 U NA 110 u NA 104 u 148 B 97.1 B 117 B 319 B NA 
Selenium 0.51 u NA 0.57 UJ NA 0.54 UJ 0.54 u 0.5 u 0.5 u 0.52 U NA 
Silver 0.58 U NA 0.64 u NA 0.61 U 0.62 U 0.57 u 0.56 U 0.59 u NA 
Sodium 18.7 U NA 13.8 U NA 27.7 B 16.8 u 14.2 U 13.4 B 73.2 B NA 
Thallium 0.4 u NA 0.45 u NA 0.42 U 0.43 u 0.41 u 0.4 u 0.41 u NA 
Vanadium 2.8 B NA 5.2 B NA 6.2 B 2.4 B 2.1 B 1.6 B 11.2 B NA 
Zinc 2.9 B NA 0.55 B NA 18 2.5 B f.3 B 1.3 B 45.9 NA 

Page5oF10 
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Appendix C 
Table C-l. Summary of Sail Analytical Results 

Study Area 25 

I I 

Naval Training Center, Orlando 
Orlando, FL 

I I I I I 1 
Sample ID 25B00501 25800502 25800601 25800701 25800801 25800901 

Lab ID G7468007 G7468007Dl G7544006 G7544006DL G7468008 G7468009 G7468010 16746801 ODL G7468011 
Sampling Date 2-May-95 2-May-95 1 O:May-95 1 O-May-95 2-May-95 2-May-95 2-May-95 1 2-May-95 2-May-95 

Volatile ~‘- ~- ” , I I I I I I I I I I organrcs, UglKg I I I I I I I I I I I I I I I I I :-LI----*L--- LlAl I 41111 I LIA I .I., I 
I 1 

.A,,, 

I I 121u NA 14 u 13 u IO u ii,” 
41111 I LlAl I 4~llj NA 14 u 13 u IO u NA IO’” ’ 

I NA 1A II I? II In 11 .,A 4n 
II ” IL L U 

11 u iii 12 L , I.-, 
I 

IT ” I” ” I *- 4 WI, , I” u 

11 u NA 12u 1 NAI 14)u 1 13)u IO/U 1 NAI 1 IO u 
11 u NA I-J,, I LIB I I IAlll I 1211 I I inlit f .,A, I 

‘I3 u 1L ” ,.#-I I-t ” I” ” I” J 

“Ill”“ll “1J”III”~ I II,” , I.rx I 12 u NA 14 u 13 u IO u iii,” 
F.-l-- *-*---Lt--:A- ..I,, I bldl I 12 u NA 14 u 13 u IO u NA 10’” ’ 

43 II NA lA II q.2 II In of .,A 4n 

/ mnzene 

Bromodichloromethane 
Bromofonn 

: Bromomethane 
P9vl.r” &s#,l&ls 

barwm 1em3c111mue 

,: Chlorobenzene 
Chloroethane 
Chloroform 

t 

44 II MA II 

II ” r*n ” 

11 u NA IL ” I._ I IT ” 8” ” I v.9 d WI, , rv u 
11 u NA 12(u I NAI 141u 1 13jlJ IOpJ ) NAI 1 10 u 
4.l ,I *,A 49111 I Nd I I IAIII I lairI I fnlrr 1 .,*I I 

In u 

I Iii-l 
----- 

as- I ,a-v~cruwupropeno 

Dibromochloromethane 
Ethylbenzene 
Methylene chloride 

I #cc ” ,.I7 I-7 ” I” ” I” J IYn 

12 u NA 14 u 13 u 10 u NA ii,” 
I 12 u NA 14 u 13 u IO u NA IO’” ’ 

49 II NA 4A II 4a II in if .,A .in 
II ” IYn ” 

11 u NA IL” , I.r\( I I-v ” l”,” I .” J rrn, , I” u 

11 u NA 12)u 1 NA[ 14)u [ 13lu lO(U 1 NAI 1 10 u 
11 u NA 41111 I LlA I I 4,411 I 41111 I inlif 1 .,*I I ‘J 

.” EL,.rrs 4, II NA II 

I e~racnwoewene 

Toluene 
trans-1 ,3-Dichloropropene 
Trichloroethene 
Vinyl chloride 

IL]” , I.r\, 
I 

I’t(.J , I” v I” J 

I 
II,” , I.C\, , 12)u 1 NAI 14lu I 13 u IO u Li;; I;,” 

".I,, I LIAI I 4cIIII I .,A I I 4*111 I 13 u IO u NA IO’” ’ 
I? II in if .,A .n 

II ” IYH IL ” mm IV ” U 

11 u NA 12 u NA 14u I”” rn” J Irn I” u 
11 u NA 12 u NA 14 u 13 u 10 u NA 10 u 
11 u NA 12 u NA 14 u 13 u IO u NA 10 u 
II u NA 12 u NA 14U‘ --.. 

_- ., IA IO u 
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‘. Appendix C 
Table C-l. Summary of Soil Analytical Results 

Study Area 25 

I 

Naval Training Center, Orlando 
Orlando, FL 

I I I 
Sample ID 1 25800601 1 25800701 1 250QO801 I 7Fiwxxan~ ---_ 

G7468010 
-------. 
G7468011 
2-May-95 

G7468007DL 
2-May-95 

G7544006 
1 O-May-95 

=T- 

G7544006DL 
1 O-May-95 

G7468008 
2-May-95 

G7468009 
2-May-95 

13lu 

2,4,6-Trichlorophenol 
P&Dichlorophenol 
2,4-Dimethylphenol 
2.4-Dinitroahenol 

I ..-- - 
370 u NA 400 u NA 370 u 480 U 350 u NA 440 u 
370 u NA 400 u NA 370 u 480 U 350 u NA 440 u 
370 u NA 400 u NA 370 u 480 U 3sn II NA ddn II 
970 II NA innn II NA am II 47nn i I -* ---- -r---..-- 

2.4-Dinitrotoluene t t t id-- 
“L” ” 

370 u 

tt 

370 u 
370 u 

12.6-Dinitrotaluene 

!ne 

I I- I I ! 

1 37olu 1 iii1 
.-- - . . . . 

1 AnnIll 1 NAi 

I 37OlU I NAI t 

F aio i =I= 370 u 

-Et--- 
I i 400iu i NAI 

I- I I I ..- - 
I 37olu I 4solu I s5nlll I NAI I ddnlii 

-%diF t a-- -t---Sk t 
.-- - --- - .“. 7-v” ” 

1 48OiU I 35olu I NAI I dAnill 

P-Methylphenol 
2-Nitroaniline 

.-. ..- - 
1 37olu ) NAI 1 4OOllJ I NAI 

I I 

1 370/U 1 4801U 
I- I 

3r;nlii I NAl I AAnil I 

I Qrnlil I NAI t NAl I omlii I 

14,6-Dinitro-2-methvlphenol I 92olu I 

14-Chloro-3-methvlDh&ol NA 370 u 
NA 370 u 
NA 370 u 
NA 370 u 
NA 920 u 

4-Chloroaniline 

F 

IAcenaphthene 
IAcenaDhthvlene . a 

Anthracene 
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Appendix C 
Table C-l ~ Summary of Soil Analytical Results 

Study Area 25 

Naval Training Center, Orlando 
Orlando, FL 

35wmin7 

--..--\‘,‘......--..- .-. .-- - 

Benzo(a)pyrene 1 37op ( NA( 1 400 ” ’ 
I NAI 1 Al-h-l 

Chrysene 

.a," " I." -7"" " , ( Y,"," , 4ou u I 
370 u NA 400 u 1 NA] 1 37o(u 1 48OlU 1 i 
370 u NA 400 ” ’ I ?-mill I I n 

27n II NA Ann 

U,” ” I.” 
I 

“,“(” , 4OU(U , J 

370 u NA 400 II I i.2 I !x7nl11 I 

370 u NA 400 

Phenol 

Pz3338of~~ 
P2Cl .xLs 
?I%97 

. 

-1 > 



Appendix C 
Table C-l. Summary of Soil Analytical Results 

Study Area 25 

Naval Training Center, Orlando 
Orlando, FL 

Sample ID 25800501 25B00502 25B00601 
Lab ID G7466007 G7468007DL G7544006 G7544006DL G7488008 

Sampling Date 2-May-95 2-May-95 1 O-May-95 1 O-May-95 2-May-95 
PesticideslPCBs, uglkg 

4,4’-DDD 36 U 140 UR 4u 20 UR 7.2 U 
4,4’-DDE 50 J 140 UR 3 NJ 20 UR 3.2 J 
4,4’-DDT 140 120 R 11 9.6 DR 7.2 U 
Aldrin 18 U 74 UR 2u 10 UR 3.7 

25800701 
G7468009 
2-May-95 

78 U 
76 U 
761U 

25800601 25800901 
G7468010 G746801 ODL G7468011 
2-May-95 2-May-95 2-May-95 

18 U 70 UR 3.5 u 
18 U 70 UR 4.5 

Ialoha-BHC I 181U 
alphaChlordane 
Aroclor-1016 
Aroclor-1221 
Aroclor-1232 
Aroclor-1242 

I , 

350 i 
360 U 
730 u 
360 U 
360 U 

‘U 
-+ 3.7 u F 

70 UR 
36 UR 

t 
36 UR 

DR IR 1 8.81 1 
1 

39llJ 
721lJ 

*I 42 
JR 1 

431 
760/U 1801U 1 7001URI 35lu I 

811U 1 4001UR 1 1501u I it 
-TtiT- 

I 

360 U 
360 U 
360 U 

18 U 

40 u 
40 u $ 40 u 
40 u 

2u 1 JR 72 U 760 U 180 U 71 
JR 3.7 u 39 u 9u 36 UR 

181tJ ] 
1.8 U 

741UR 1 2lu j IOlUR 3.7 u 39 u 9u 36 UR 1.8 U 
1401UR 1 41UJ 1 20(UR 20 76 U 240 C 230 DR 11 

Aroclor-1248 
ArocJor-1254 
Aroclor-1260 
beta-BHC 
delta-BHC 

-BHC (Lindane) 
ordane 

IArsenic JJI NAI t 0.91s 1 NAI 1 0531lJ.J I 0.491lJJ 1 0.85hJ 1 NAI I 0.38iU I 
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Appendix C 
Table C-l. Summary of Soil Analytical Results 

Study Area 25 

Naval Training Center, Orlando 
Orlando, FL 

-...-....-... 
.ICobalt 

, -,- . . . , 
0.631U 1 NAI i O.! 

..-.. 
Lead 

: Magnesium 
: Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
kilver 

.-_ - 
I 

6.11 1 NAI I 

0.54 J NA -.--,--, _.. 
1.5 B NA 0.62 U NA 
9.9 u NA 6.9 U NA 
0.4 u NA 0.43 u NA 
2.3 B NA 4.6 B NA 

5.6 
89.9 B 
6.5 

0.06 
3u 

“MY,” ( Y.7” Y .-. 

1.6lB ( 3.6jB 218 1 MI I ’ 
51B I 1.6lB I 5.61 I NAI 1 7inc-z I 3!i9l I NAI 1 !il I NAI I I.! 

.-- 
1.2 

36.3 B 

I/ 1.6 B 
0.02 u 

2.9 u 
110 B 
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Appendix C 
Table C-2. Summary of Groundwater Analytical Results 

Study Area 25 

Naval Training Center, Orlando 
Orlando, FL 

Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride I 

. - . . . . 

$111 I 1IU I 1111 t NAI I NAl 1 ~~ ‘.,” , I I 
;I; I 

* - .“. I._ 
IIU I NAI I NAI 

- 

Chlorobenzene 
Chloroethane 

- 

IChloroform .._. -.- . . . 
:hloromethane 

cis-1,2-Dichloroethene 
cis-1.3-Dichlorocrooene I 

-. -. -. . 
izene 

. ” .-. .“. 

IU IU NA NA 
IU IU IU NA NA 
IU IU IU NA NA 

.“. .., . 
NAI I NAI 

I 1 
_. . 

I,” , IU IU idAl I NAi 

l/U 1 IU IU t , _. . 
Fill I 2u 2u iAl 1 NAbl 

IIU I IIU I 
I I I 

NAI 1 NAI 1 

. . ..-. 
I I I I I I I I I 

zene I inlil I IOIU I 1OIU I NAI I NAI 

.- - .-. 
inlii I IOIU I 

I 
inlu I NAI 1 NAl 

I f 
11; 1 IO/U ( 

I I 
IOlU I 

I 
NAJ ( iii1 
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Appendix C 
Table C-2. Summary of Groundwater Analytical Results 

Study Area 25 

Naval Training Center, Orlando 
Orlando, FL 

r-lvl&hylphenol 
L ““--aniline 

.nhannl 

tenzidine 

.- - 

10 u 1olu I lO(lJ ) 

25U 
10 u 
10 u 1OJU 1 
25 U 

jroaniline 
jrophenyl-phenylether 
hdnhmnni 

I .- - 

0.2lU I 0.21u 1 0.21 

iaiare D I l”,” ( 

1olu I 

PeS 
4,4’ 
4$-DDE 

;ticideslPCBs, uglL 
‘-DDD 

I I I I I I I 

0.1 (UJ ( 0.1 IUJ ) 0.1 \UJ ) NAI ( NAI 

I O.l(UJI 
- . . . . 
0.1 (UJ 1 

a 4111, I 
u.1 IUJ 1 

LIAI I 
IIn, ( 

NAi vu., 
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Appendix C 
Table C-2. Summary of Groundwater Analytical Results 

Study Area 25 

Naval Training Center, Orlando 
Orlando, FL 
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Notes for Analytical Results Tables 
Study Area 25 

Naval Training Center, Orlando 
Orlando Florida 

NA= Identified parameter not analyzed. 
Sample ID = Sample Identifier 
Lab ID = Laboratory identifier 

Units: 

mg/kg milligram per kilogram 
wm 
mglL 
ug/L 

microgram per kilogram 
milligram per liter 
microgram per liter 

UJ 

R 

The following standard validation qualifiers have the following definitions: 

The analytelcompound was analyzed for but was not detected above the reported sample quantitation limit 
The number preceding the U qualifier is the reported sample quantitation limit. 
The analyte/compound was positively identified and the associated numerical value is an estimated concentration 
of the analyte/compound in the sample. 
The inorganic analyte was positively identified and the associated numerical value is an estimated concentration1 
because the detection was below the contract required detection limit (CRDL) and above the instrument detection 
limit. 

The analytelcompound was not detected above the reported sample quantitation limit. 
The reported quantitation limit, however, is approximate and may or may not represent the actual limit of 
quantitation necessary to accurately measure the analytelcompound in the sample. 
The sample results are rejected during data validation because of serious deficiencies in meeting quality control 
criteria. 
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